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1. 

METHOD AND APPARATUS FOR MANAGING 
SOFTWARE CATALOG AND PROVIDING 
CONFIGURATION FOR INSTALLATION 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The present invention relates to a data processing system. 

In particular, the present invention relates to enhancing soft 
ware catalog manageability for provisioning applications. 
Still more particularly, the present invention relates to 
enhancing manageability of a software catalog, abstracting 
Software configuration, and desired State management. 

2. Description of Related Art 
Currently, data center administrators have to organize, 

install, and configure a large number of software products in 
a data center. These software products have different varia 
tions, for example, different locale, different operating sys 
tem specificity, etc. Some of the variations may or may not be 
relevant. The relevancy is often handled at the time of instal 
lation by administrators. In addition, there may be common 
attributes across these software products that are replicated 
for each application definition. 

Since the configurations of these software products are 
complex, it is difficult to achieve a desired outcome of an 
installation with the proper configuration without post-instal 
lation adjustments. The more complex a software product is, 
the harder it is to coherently specify all configuration param 
eters for the required elements to be created at installation 
time. 

To alleviate the complexity of software products, response 
files are used. A response file comprises responses of an 
installation much like a wizard used during installation, 
except that the response file is predefined by an administrator 
with configuration settings of the Software product. Thus, a 
response file comprises a list of name-value pairs that are 
predefined before installation. While the response file is use 
ful in automatic deployment of software, it is limiting in that 
the response file is textual and it lacks the flexibility for 
change. In addition, the response file fails to capture every 
thing a software product needs during post installation con 
figuration. 

Furthermore, the response file fails to handle dependencies 
between configuration settings. For example, a J2EE Web 
module running on a Web server on machine X may depend 
on a database module running on a database server on 
machine Y. Currently, the user has to define the IP address of 
the database server in which the database module resides at 
installation time in order to invoke the module. 

For complex software, such as, for example, DB2R), mul 
tiple instances may need to be created with one instance as a 
default installation. Each instance running on the same 
machine may have its own configuration parameters. With 
response files, these configuration parameters are specified 
after the software is installed. Post-installation adjustments 
are time consuming and error prone. Thus, with the above 
limitations, an automated Solution without the use of response 
files is desired. 
Once the software products are installed, the state of a 

machine is mostly monitored using a manual inventory pro 
cess. This manual process requires significant time and effort 
by the Administrators. A need exists for a mechanism that 
automatically accesses the State of a machine and determines 
compliance of the machine's current state with a desired state. 
In addition, in cases of non-compliance, a need exists for a 
mechanism that automatically applies approved patches to 
the machine. 
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2 
Therefore, it would be advantageous to have a mechanism 

that eases catalog management and provides a flexible 
mechanism that abstracts Software configurations for auto 
mation. Furthermore, it would be advantageous to have a 
mechanism that automatically manages compliance of 
machines to a desired State. 

SUMMARY OF THE INVENTION 

Embodiments of the present invention provide a first 
mechanism for enhancing Software catalog manageability. 
The first mechanism includes a software model that separates 
metadata of software from actual binaries of the software. In 
addition, embodiments of the present invention provide a 
second mechanism for abstracting configuration and settings 
of the Software using a hierarchical Software resource tem 
plate. Furthermore, embodiments of the present invention 
provide a third mechanism for comparing Software resources 
or patches installed on a target system with Software 
resources defined in a server template or patches that should 
be applied to determine a difference and presenting the dif 
ference to a user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of embodiments 
of the invention are set forth in the appended claims. The 
embodiments of the invention itself, however, as well as a 
preferred mode of use, further objectives and advantages 
thereof, will best be understood by reference to the following 
detailed description of an illustrative embodiment when read 
in conjunction with the accompanying drawings, wherein: 

FIG. 1 depicts a pictorial representation of a network of 
data processing systems in which embodiments of the present 
invention may be implemented; 

FIG. 2 is a block diagram of a data processing system that 
may be implemented as a server, in accordance with an 
embodiment of the present invention; 

FIG. 3 is a block diagram of a data processing system in 
which an illustrative embodiment of the present invention 
may be implemented; 

FIG. 4 is a diagram illustrating an exemplary data center, in 
accordance with an illustrative embodiment of the present 
invention; 

FIG. 5 is a diagram illustrating an exemplary Software 
model used to separate metadata from the binaries in accor 
dance with an illustrative embodiment of the present inven 
tion; 

FIG. 6A is a diagram illustrating an exemplary Software 
resource template in accordance with an illustrative embodi 
ment of the present invention; 

FIG. 6B is a diagram illustrating an exemplary Software 
resource template in continuation of FIG. 6A in accordance 
with an illustrative embodiment of the present invention; 

FIG. 7 is a diagram illustrating an exemplary hierarchical 
structure of a software resource template parallel to the soft 
ware resource to be created in accordance with an illustrative 
embodiment of the present invention; 

FIG. 8 is a flowchart of an exemplary process for leverag 
ing server template to manage desired State in accordance 
with an illustrative embodiment of the present invention; and 

FIG. 9 is a flowchart of an exemplary process for using 
Software resources in a data center model to assess patch 
compliance in accordance with an illustrative embodiment of 
the present invention. 
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DETAILED DESCRIPTION 

With reference now to the figures, FIG.1 depicts a pictorial 
representation of a network of data processing systems in 
which embodiments of the present invention may be imple 
mented. Network data processing system 100 is a network of 
computers in which the present invention may be imple 
mented. Network data processing system 100 contains net 
work 102, which is the medium used to provide communica 
tions links between various devices and computers connected 
together within network data processing system 100. Net 
work 102 may include connections, such as wire, wireless 
communication links, or fiber optic cables. 

In the depicted example, server 104 is connected to net 
work 102 along with storage unit 106. In addition, clients 108, 
110, and 112 are connected to network 102. Clients 108, 110, 
and 112 may be, for example, personal computers or network 
computers. In the depicted example, server 104 provides data, 
Such as boot files, operating system images, and applications 
to clients 108-112. Clients 108, 110, and 112 are clients to 
server 104. Network data processing system 100 may include 
additional servers, clients, and other devices not shown. In the 
depicted example, network data processing system 100 is the 
Internet with network 102 representing a worldwide collec 
tion of networks and gateways that use the Transmission 
Control Protocol/Internet Protocol (TCP/IP) suite of proto 
cols to communicate with one another. At the heart of the 
Internet is a backbone of high-speed data communication 
lines between major nodes or host computers, consisting of 
thousands of commercial, government, educational, and 
other computer systems that route data and messages. Of 
course, network data processing system 100 also may be 
implemented as a number of different types of networks, such 
as for example, an intranet, a local area network (LAN), or a 
wide area network (WAN). FIG. 1 is intended as an example, 
and not as anarchitectural limitation for the present invention. 

Referring to FIG. 2, a block diagram of a data processing 
system that may be implemented as a server, Such as server 
104 in FIG. 1, is depicted in accordance with an embodiment 
of the present invention. Data processing system 200 may be 
a symmetric multiprocessor (SMP) system including a plu 
rality of processors 202 and 204 connected to system bus 206. 
Alternatively, a single processor System may be employed. 
Also connected to system bus 206 is memory controller/ 
cache 208, which provides an interface to local memory 209. 
I/O Bus Bridge 210 is connected to system bus 206 and 
provides an interface to I/O bus 212. Memory controller/ 
cache 208 and I/O Bus Bridge 210 may be integrated as 
depicted. 

Peripheral component interconnect (PCI) bus bridge 214 
connected to I/O bus 212 provides an interface to PCI local 
bus 216. A number of modems may be connected to PCI local 
bus 216. Typical PCI bus implementations will support four 
PCI expansion slots or add-in connectors. Communications 
links to clients 108-112 in FIG. 1 may be provided through 
modem 218 and network adapter 220 connected to PCI local 
bus 216 through add-in connectors. 

Additional PCI bus bridges 222 and 224 provide interfaces 
for additional PCI local buses 226 and 228, from which addi 
tional modems or network adapters may be supported. In this 
manner, data processing system 200 allows connections to 
multiple network computers. Memory-mapped graphics 
adapter 230 and hard disk 232 may also be connected to I/O 
bus 212 as depicted, either directly or indirectly. 

Those of ordinary skill in the art will appreciate that the 
hardware depicted in FIG. 2 may vary. For example, other 
peripheral devices, such as optical disk drives and the like, 
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4 
also may be used in addition to or in place of the hardware 
depicted. The depicted example is not meant to imply archi 
tectural limitations with respect to the present invention. 
The data processing system depicted in FIG.2 may be, for 

example, an IBM eServer pSeries(R) system, a product of 
International Business Machines Corporation in Armonk, 
N.Y., running the Advanced Interactive Executive (AIX) 
operating system or the LINUX operating system. 

With reference now to FIG. 3, a block diagram illustrating 
a data processing system is depicted in which the present 
invention may be implemented. Data processing system 300 
is an example of a client computer. Data processing system 
300 employs a peripheral component interconnect (PCI) local 
bus architecture. Although the depicted example employs a 
PCI bus, other bus architectures such as Accelerated Graphics 
Port (AGP) and Industry Standard Architecture (ISA) may be 
used. Processor 302 and main memory 304 are connected to 
PCI local bus 306 through PCI Bridge 308. PCI Bridge 308 
also may include an integrated memory controller and cache 
memory for processor 302. Additional connections to PCI 
local bus 306 may be made through direct component inter 
connection or through add-in boards. In the depicted 
example, local area network (LAN) adapter 310, small com 
puter system interface (SCSI) host bus adapter 312, and 
expansion bus interface 314 are connected to PCI local bus 
306 by direct component connection. In contrast, audio 
adapter 316, graphics adapter 318, and audio/video adapter 
319 are connected to PCI local bus 306 by add-in boards 
inserted into expansion slots. Expansion bus interface 314 
provides a connection for keyboard and mouse adapter 320, 
modem 322, and memory 324. SCSI host bus adapter 312 
provides a connection for hard disk drive326, tape drive 328, 
and CD-ROM drive 330. Typical PCI local bus implementa 
tions will support three or four PCI expansion slots or add-in 
COnnectOrS. 

An operating system runs on processor 302 and is used to 
coordinate and provide control of various components within 
data processing system 300 in FIG. 3. The operating system 
may be a commercially available operating system, such as 
Windows(R XP, which is available from Microsoft Corpora 
tion. An object-oriented programming system, such as Java, 
may run in conjunction with the operating system and provide 
calls to the operating system from Java programs or applica 
tions executing on data processing system 300. "Java' is a 
trademark of Sun Microsystems, Inc. Instructions for the 
operating system, the object-oriented programming system, 
and applications or programs are located on storage devices, 
such as hard disk drive 326 and may be loaded into main 
memory 304 for execution by processor 302. 

Those of ordinary skill in the art will appreciate that the 
hardware in FIG.3 may vary depending on the implementa 
tion. Other internal hardware or peripheral devices, such as 
flash read-only memory (ROM), equivalent non-volatile 
memory, or optical disk drives and the like, may be used in 
addition to or in place of the hardware depicted in FIG. 3. 
Also, the processes of embodiments of the present invention 
may be applied to a multiprocessor data processing system. 
As another example, data processing system 300 may be a 

stand-alone system configured to be bootable without relying 
on Some type of network communication interfaces. As a 
further example, data processing system 300 may be a per 
sonal digital assistant (PDA) device, which is configured with 
ROM and/or flash ROM in order to provide non-volatile 
memory for storing operating system files and/or user-gener 
ated data. 
The depicted example in FIG. 3 and above-described 

examples are not meant to imply architectural limitations. For 
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example, data processing system 300 also may be a notebook 
computer or hand-held computer in addition to taking the 
form of a PDA. Data processing system 300 also may be a 
kiosk or a Web appliance. 

Embodiments of the present invention provide a first 
mechanism for enhancing Software catalog manageability. 
The first mechanism includes a Software model that separates 
metadata of a definition of software from binaries of the 
software. In addition, embodiments of the present invention 
provide a second mechanism for abstracting configuration 
and settings of the Software using a hierarchical Software 
resource template. Furthermore, the present invention pro 
vides a third mechanism for comparing software resources or 
patches installed on a target system with Software resources 
defined in a server template or patches that should be applied 
to determine a difference and presenting the difference to a 
USC. 

Turning now to FIG.4, a diagram illustrating an exemplary 
data center is depicted, in accordance with an illustrative 
embodiment of the present invention. As shown in FIG. 4, in 
this illustrative example, data center 400 includes resources, 
such as, customer 402, server 404, Virtual Local Area Net 
work (VLAN) 406, subnet 408, router 410, switch 412, soft 
ware products 416, load balancer 418, and data container 420. 

Customer 402 may be, for example, a client or an admin 
istrator who uses a data processing system, such as data 
processing system 300 in FIG. 3. Server 404 may be imple 
mented as a data processing system, Such as data processing 
system 200 in FIG. 2. Server 404 may also be implemented as 
an application server, which hosts Web services, or other 
types of servers. Router 410 and switch 412 facilitate com 
munications between different devices. VLAN 406 is a net 
work of computers that behave as if they are connected to the 
same wire even though they may actually be physically 
located on different segments of a local area network. Subnet 
408 is a portion of a network, which may be a physically 
independent network segment and shares a network address 
with other portions of the network. 

Software products 416 are applications that may be 
deployed to a client or a server. Load balancer 418 spreads 
traffic among multiple systems such that no single system is 
overwhelmed. Load balancer 418 is normally implemented as 
Software running on a data processing system. Data container 
420 may be a database, such as DB2R) Universal Database, a 
product available from International Business Machines Cor 
poration. 

Data center 400, as depicted in FIG. 4, is presented for 
purposes of illustrating an embodiment of the present inven 
tion. Other resources. Such as, for example, a cluster of serv 
ers and switch ports, may also be included in data center 400. 
The mechanism of an embodiment of the present invention 
enhances manageability of software catalog that comprises 
Software products, such as Software products 416. In addition, 
the mechanism of an embodiment of the present invention 
abstracts configuration settings of these Software products. 
Furthermore, the mechanism of an embodiment of the present 
invention provides management of desired state of machines, 
including, but limited to servers, such as server 404, and 
clusters. 
The processes of embodiments of the present invention 

may be performed by processor 302 using computer imple 
mented instructions, which may be located in a memory Such 
as, for example, main memory 304, memory 324, or in one or 
more peripheral devices 326 and 330. 

In an illustrative embodiment, the present invention 
enhances manageability of a Software catalog by providing a 
first mechanism that decouples information about the soft 
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6 
ware from the binaries. The information about software is 
known as metadata. The metadata describes what functions 
the software performs and what attributes are used to install 
the software. In these examples, the binaries are actual soft 
ware modules that are installed. 
By separating definition of function prerequisites from the 

installation prerequisites, different degrees of specificity may 
be defined at different levels. For example, a specific meta 
data may be defined for the software while relaxing the instal 
lation requirements. This makes the software conform to 
strict metadata. Conversely, the metadata of the Software may 
be generic while installation level details are more specific to 
a locale. In this way, separation of concerns may be achieved 
when populating the software catalog with different software 
products. 

Turning now to FIG. 5, a diagram illustrating an exemplary 
Software model used to separate metadata from the binaries is 
depicted in accordance with an illustrative embodiment of the 
present invention. As shown in FIG. 5, in example software 
model 500, software catalog 506 comprises a number of 
software modules 502 that represent definitions of software. 

Software module 502 captures relevant metadata, includ 
ing prerequisites expressed through requirements, and 
exposed functionality expressed through capabilities. Soft 
ware module 502 also is a placeholder for multiple abstract 
configuration structures that can be used at installation or 
configuration time. Usually, the metadata of software module 
502 is predefined by a designer who created the software. 
Software module 502 is accessible to consumer 504 via soft 
ware catalog 506. 
At installation time, multiple installation mechanisms 508 

may be used to install software module 502. Based on priority 
510, each installation mechanism 508 finds a best matched 
binary, known as software installable 512, for installation on 
a target machine. Software installable 512 defines a specific 
version of binaries for installation. The process of finding a 
best matched binary is as follows: 
When installing a software product defined in software 

catalog 506, the user selects the target machines and configu 
ration structures to be used for installation. The data center 
automation system then validates the installation require 
ments as defined in metadata of software module 502 and 
determines whether software module 502 can be deployed. 
For example, a target machine may be able to accommodate 
only a zip format but not Microsoft Software Installer (MSI) 
format. The data center automation system checks the target 
machine against the metadata to determine if the target 
machine can satisfy the requirement, in this case, a Software 
module that is in a Zip format. 

If the target machine is able to satisfy the requirement, the 
data center automation system identifies best matched soft 
ware installable 512 or binaries for carrying out the installa 
tion. The system identifies a best matched software installable 
by traversing the installation packages based on priority 510. 
The installation packages may reside in file repository 514. If 
the installation prerequisites as defined in metadata of Soft 
ware installable 512 are satisfied by the target machine or if 
the software is already installed, a match is found. Best 
matched software installable 512 or binaries is then invoked 
to carry out the installation. Thus, for the above example, a 
Zipped version of the binaries is used for installation. 
By separating metadata of the software definition from the 

binaries that are used for installing the Software, the mecha 
nism of the present invention provides greater flexibility 
when setting up the software catalog. While the metadata 
deals with what software can be used, the installation mecha 
nisms and software installables define how the software can 
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be installed. In this way, users may group Software elements 
and installation structures closer to the way software deploy 
ment is performed in their environment. 
As described above, different degrees of specificity may be 

defined at different levels of the software. For example, if a 
generic metadata of Software definition is used, the result of 
the best matched binaries is more or less the same, since 
Software elements inside the binaries are interchangeable. In 
one example, a generic Software definition is defined for an 
Apache Jakarta project Tomcat software module. The result 
ing best matched binaries may be one of a Zip format, a MSI 
format, an exe format, and a tar format. While these binaries 
formats vary, the content of the binaries themselves remains 
essentially the same. 

In another example, if patch binaries are grouped for dif 
ferent operating system platforms and language combina 
tions under the same software definition, the combinations of 
patch entries in the Software catalog may be reduced to a 
single entry for the patch, which offers multiple installation 
mechanisms for it. For example, patch entries that are 
grouped for different OS platforms and languages may 
include en US for XP, en US for Win2Ken US for Win 
dows(R 2003, fr FR for XP, and fr FR for Win2k. However, 
with the mechanism of the present invention, a single patch 
entry may be offered in the software catalog that includes 
multiple installable mechanisms for each of these combina 
tions, such that when installation time arrives, the appropriate 
installable mechanism is chosen automatically based on the 
prerequisites defined at the installable level. Thus, even 
though the same software definition is defined for different 
patch binaries, the content of the binaries themselves is dif 
ferent. 

In addition to abstracting prerequisites, methods of instal 
lation may be abstracted for the same piece of software by 
offering different installation mechanisms that use different 
deployment technologies. For example, a Software installa 
tion may be realized by using a setup.exe installable, a solu 
tion install package, or a third party distribution application. 
As described above, metadata in software modules 

includes complex configurations of Software that are often 
represented in response files. Response files, however, are not 
only limiting in its flexibility for change. Response files also 
fail to illustrate dependencies between configurations and fail 
to capture everything the software requires without post 
installation adjustments. Therefore, the present invention 
provides a second mechanism that abstract complex Software 
configuration to a desired resulting structure of a Software 
installation. 

In an illustrative embodiment, the second mechanism of 
the present invention provides a hierarchy of software 
resources templates, which captures all necessary deploy 
ment options and configuration parameters for installation. 
The hierarchy of software resource templates is later con 
Sumed by a user-defined installation or configuration work 
flow during actual deployment. The hierarchy of the software 
resource templates deals with the structure of the resulting 
software resources, and the installation of the software 
resources, including instances of the Software resources. 
The software resource templates of the present invention 

capture settings and parameters necessary to create a software 
resource. Examples of software resources include a DB2(R) 
installation, a DB2(R) instance, a WebSphere(R) installation, 
and a WebSphere instance. DB2 and WebSphere are products 
that are available from International Business Machines Cor 
poration. In addition to settings and parameters, the Software 
resource templates also specify the type and device model of 
the resource once it is created, such that the appropriate 
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8 
behavior can be tied to the deployed software in the form of 
workflow implementations for the predefined logical device 
operations. Logical device operations are operations that 
interact directly with data center devices to perform func 
tions. 

Turning now to FIG. 6A, a diagram illustrating an exem 
plary Software resource template is depicted in accordance 
with an illustrative embodiment of the present invention. As 
shown in FIG. 6A, settings and parameters needed to create 
WebSphere software module 602 are described in software 
resource template 600 in FIG. 6B. Turning now to FIG. 6B, a 
diagram illustrating an exemplary Software resource template 
in continuation of FIG. 6A is depicted in accordance with an 
illustrative embodiment of the present invention. 
As shown in FIG. 6B, within software resource template 

600, a number of software resource templates are nested. In 
this example, IBM HTTP server 606, server 608, assembly 
and deployment tools 610 and embedded messaging 612 are 
nested within WAS-Standard 604. Within each software 
resource template, parameters are defined in the form a name 
value pair. For example, for WAS-Standard 604, a parameter 
with a name of “washBeaninstallLocation' 614 and a value of 
“C:\WebSphere51\AppServer 616 is defined. 
The parameters within each software resource template 

may be a simple or derived parameter. A simple parameter is 
a parameter that holds its own value. A derived parameter is a 
parameter that composes of one or more tokens with at least 
one token derived from another parameter. The parameter 
from which the token is derived may be from the same soft 
ware resource template or another software resource tem 
plate. 

With the derived parameter, no need is present to specify 
the same value in multiple places, which may be error prone 
when the value changes. In addition, derived parameters may 
be used to specify configuration settings for Software ele 
ments that compose a distributed application. In a distributed 
application, settings of one module may depend on another. 
For example, in a Web application, the data source has to be 
defined for a war module, which depends on the database 
name, address and port of the database module deployment. 

In addition to parameters, software resource template 600 
in FIG. 6B may also be used to specify features and options of 
the software. Features are pieces of functionalities selectable 
by a user that may be opted out or in when the software is 
installed. Options are pieces of functionalities mutually 
exclusive that are selectable by the user. By specifying both 
features and options of the software, the user is presented with 
a coherent interface. In the example illustrated in FIG. 6B, a 
software resource type is defined for server 608 as feature 
618. This means that server 608 is presented to the user as a 
selectable feature. 
As shown in FIGS. 6A and 6B, software module Web 

Sphere 602 may have multiple software resource templates. 
Having multiple software resource templates allows for flex 
ibility when automating deployments, since the same soft 
ware can be installed or configured in various ways in the data 
center. For example, a test installation is different from a 
production installation of the same Software. At installation 
time, the user is presented with the preset alternatives for 
selection of an installation and the desired underlying struc 
ture is offered for refinement. 
A series of derived templates may point back to their 

source. When a user is presented with the template structure 
and the user makes changes to the template, the mechanism of 
the present invention creates a clone resource template struc 
ture that is not affected by the changes rather than modifying 
the original values. Thus, the cloning sequence takes care of 
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change versioning. In this way, other users of the same tem 
plate may not be affected by changes that are made for a single 
deployment or configuration, which uses the same set of 
configuration elements. For example, for a DB2 application, 
if the resource template of one instance of the application is 
changed, a new instance of the application is added with the 
customization and passed to the installer, Such that the user 
can configure the new instance of the application before the 
install. 
The Software resource templates, such as Software resource 

templates shown in FIGS. 6A and B, are grouped in a hierar 
chy parallel to the resulting Software. In this way, configura 
tion parameter structures may be handled more easily than 
response files. Thus, the Software resource templates serve as 
blueprints that show how the end result of the software looks 
like, where the parameters are placed, and what are actually 
installed in the target machine. 

Turning now to FIG. 7, a diagram illustrating an exemplary 
hierarchical structure of a software resource template parallel 
to the software resource to be created is depicted in accor 
dance with an illustrative embodiment of the present inven 
tion. As depicted in FIG. 7, DB2 software module 700 
includes a hierarchical DB2 installation software resource 
template 702 that includes two instances of software resource 
templates: DB2 instance 704 and DB2 instance 706. 
When an auto installer examines the structure of DB2 

installation 702, a structure parallel to the structure is realized 
into server X 708. In this example, DB2 installation software 
installable 710 corresponding to DB2 installation software 
resource template 702 is realized in server X 708. DB2 
instance Gigi 712 corresponding to DB2 instance 704 is real 
ized in server X 710 and DB2 instance Gigica 714 corre 
sponding to DB2 instance 706 is realized in server X 710. The 
structure in server X 710 is unfilled until the user is presented 
with the structure during deployment of the software. At that 
time, the user may fill in the missing values to complete the 
installation. Thus, the limitation of post-installation adjust 
ments required by response files is eliminated and that instal 
lation information that cannot be predefined may still be 
included at installation time. 

In addition, derived parameters within each template are 
also realized as dependencies of software on different 
machines. As described in the first illustrative embodiment, 
the structure in server X 708 may be consumed by user define 
workflow implementations which take the templates and 
retrieve the best matched binaries to start configuration. Soft 
ware with corresponding structure may then be created 
according to the template structure. 

In another illustrative embodiment, the present invention 
provides a third mechanism that automatically manages 
desired state of a machine once the software is deployed. The 
third mechanism is capable of making two comparisons. The 
first comparison compares Software resources that are 
installed and configured on a machine with a software speci 
fication that is captured using a server template. The second 
comparison compares the patch installed on a machine with 
approved or available patches that should have been applied 
to the machine at a given time. Thus, the first comparison is 
made against a predefine set of items, while the second com 
parison is made against patches that are available and 
approved at the time of the analysis. 
A server template is a fixed target. The server template 

specifies software modules that are part of a default installa 
tion and it is used as reference. For the first comparison, the 
third mechanism of the present invention first analyzes soft 
ware resources that are deployed on a machine and identifies 
modules from which the software resources are installed. The 
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10 
mechanism then compares the modules that should be 
installed as specified in the server template with ones that are 
actually installed to determine a delta. This delta, which rep 
resents the difference, is presented to the user for analysis. 

Alternatively, the third mechanism of the present invention 
determines if a given machine is up to date with the most 
recent patch updates. The second comparison is made by first 
identifying patches that could be applied on the machine for 
all installed software and then by checking which patches are 
not already installed on the machine. This analysis takes into 
account all approved patches from the list of available 
patches. The available patches may be obtained from the 
Software catalog. In this way, every time a new patch is 
defined and marked as approved, the mechanism determines 
if it needs to be applied to the machine automatically without 
the need for the administrators to examine individual 
machines. 

In yet another illustrative embodiment, the third mecha 
nism of the present invention performs its analysis using data 
that is stored in a data center model rather than data extracted 
from individual machines. The data center model comprises 
information about what software is installed in the data center 
devices. The use of the data center model instead of software 
on individual machines allows analysis to be performed uni 
formly for all types of systems without any proprietary tech 
nology. Thus, the third mechanism of the present invention 
provides a centralized patch compliance assessment and 
desired State management in a data center that comprises 
heterogeneous devices. 
The patch application analysis may leverage the Software 

model provided by the first mechanism of the present inven 
tion. For example, patches that are applicable to the Software 
may be defined in the metadata of the software definition. If a 
new patch is defined in the Software catalog, the Software 
definition of the target machine may be dynamically recalcu 
lated to include the new patch. 

Turning now to FIG. 8, a flowchart of an exemplary process 
for leveraging a server template to manage a desired state is 
depicted in accordance with an illustrative embodiment of the 
present invention. As shown in FIG. 8, the process begins 
when the mechanism of an embodiment of the present inven 
tion analyzes Software resources that are deployed on a 
machine (step 800). Next, the mechanism of an embodiment 
of the present invention identifies modules from which the 
software resources are installed (step 802). 
The mechanism of an embodiment of the present invention 

then makes a comparison between modules that should have 
been installed as defined in the server template and modules 
that are actually installed on the machine (step 804). The 
mechanism then calculates a delta representing the difference 
of the comparison (step 806) and presents the delta to the user 
for analysis (step 808). Thus, the process terminates thereaf 
ter. 

Turning now to FIG.9, a flowchart of an exemplary process 
for using Software resources in a data center model to assess 
patch compliance is depicted in accordance with an illustra 
tive embodiment of the present invention. As shown in FIG.9. 
the process begins when the mechanism of an embodiment of 
the present invention identifies patches that are available and 
approved (step 900). The patches available are obtained from 
a software catalog, because whenever a new patch is defined, 
the new patch is marked in the Software catalog for the mecha 
nism to determine whether it needs to be applied to the 
machines. 

The mechanism of an embodiment of the present invention 
analyzes the list of available and approved patches and iden 



US 7,743,373 B2 
11 

tifies what patches should be applied to each piece of software 
installed on the target machine (step 902). 

Next, the mechanism identifies patches that are already 
installed on the machine (step 904). This step may be per 
formed by using data from the data center model. The mecha 
nism then makes a comparison between patches that are avail 
able and should be applied to the target machine from step 
902 and patches that are already installed in the machines 
from step 904 (step 906) and calculates a delta representing 
the difference of the comparison (step 908). Finally, the 
mechanism presents the delta to the user for analysis (step 
910) with the process terminating thereafter. 

In Summary, embodiments of the present invention 
enhance manageability of the Software catalog by providing a 
software model that separates metadata of software from its 
binaries. The embodiments of the present invention also pro 
vide a mechanism that abstracts Software configuration for 
automation. Furthermore, the embodiments of the present 
invention provide a mechanism of desired State management 
and patch compliance assessment. With the Software model 
of embodiments of the present invention, different specificity 
may be defined at different levels of the software, such that 
functional requirements are validated against the target 
machine for viability. In addition, best matched software 
installable may be identified by different installation mecha 
nisms based on satisfaction of installation requirements. With 
the hierarchical software resource template of embodiments 
of the present invention, response files are no longer needed 
for specifying deployment options and configuration param 
eters. 

In addition, dependencies between parameters, parameters 
that could not be previously pre-defined, and a more flexible 
structure may be provided at installation time. Furthermore, 
with the desired state management and patch compliance 
assessment mechanism, differences between installed mod 
ules or patches and desired modules or patches may be iden 
tified and presented to the user for analysis. 

It is important to note that while the embodiments of the 
present invention have been described in the context of a fully 
functioning data processing system, those of ordinary skill in 
the art will appreciate that the processes of the embodiments 
of the present invention are capable of being distributed in the 
form of a computer usable medium of instructions and a 
variety of forms and that the embodiments of the present 
invention apply equally regardless of the particular type of 
signal bearing media actually used to carry out the distribu 
tion. Examples of computer usable media include recordable 
media Such as a floppy disc, a hard disk drive, a RAM, and 
CD-ROMs and transmission media such as digital and analog 
communications links. 
The description of the embodiments of the present inven 

tion have been presented for purposes of illustration and 
description, but are not intended to be exhaustive or limited to 
the invention in the form disclosed. Many modifications and 
variations will be apparent to those of ordinary skill in the art. 
The embodiments were chosen and described in order to best 
explain the principles of the invention, the practical applica 
tion, and to enable others of ordinary skill in the art to under 
stand the invention for various embodiments with various 
modifications as are Suited to the particular use contemplated. 
What is claimed is: 
1. A method in a data processing system for managing 

Software provisioning, the method comprising: 
separating metadata of a definition of a Software from 

executable binaries of the software using a software 
model, the Software model including a software catalog, 
at least one software module representing the metadata, 
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12 
at least one software installable representing specific 
versions of the executable binaries, and at least one 
installation mechanism for installing the at least one 
software installable, wherein the metadata describes 
functions the software performs and what attributes are 
used to install the software; 

validating installation requirements of the software against 
functional capabilities of a target system; 

responsive to validating the installation requirements, tra 
versing a set of software installables based on a priority; 

responsive to traversing the set of Software installables, 
identifying a best software installable from the set of 
software installables for installation of the software 
based on installation prerequisites of each Software 
installable in the set of software installables; 

responsive to identifying the best software installable, 
invoking the best software installable to install the soft 
Ware; 

abstracting installation configuration parameters and set 
tings of the Software using at least one software resource 
template, wherein the at least one software resource 
template is hierarchical and comprises a derived and 
simple parameter, wherein values of the derived param 
eter compose of one or more tokens with at least one 
token derived from another parameter, and wherein the 
simple parameter holds its own value; 

realizing the at least one software resource template struc 
ture to a target system structure, wherein the realizing 
comprises: 
consuming the at least one software resource template 

using user defined workflows; and 
identifying a best software installable to configure the 

Software according to the configuration and settings 
of the at least one software resource template; 

creating instances of the Software on the target system 
using the target system structure, the instances of the 
Software including dependencies between Software 
modules that correspond to dependencies between 
parameters of the at least one software resource tem 
plate; 

responsive to detecting a change to the at least one software 
resource template, creating a new software resource 
template capturing the change; 

responsive to a software installation, comparing Software 
resources deployed on a target system with Software 
resources defined in a server template; 

determining a difference between the software resources 
deployed and the software resources defined: 

analyzing a list of approved and available patches in a 
Software catalog, the list of approved and available 
patches being defined in a metadata of a Software defi 
nition; 

identifying candidate patches that should be applied to a 
target system from the list of approved and available 
patches; 

comparing the candidate patches with patches installed on 
the target system; 

determining a difference between the candidate patches 
and patches installed; and 

presenting the difference between the software resources 
deployed and the software resources defined and the 
difference between the candidate patches and patches 
installed to a user. 

2. A method in a data processing system for managing 
Software provisioning, the method comprising: 
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separating metadata of a definition of a Software from 
executable binaries of the software using a software 
model; 

validating installation requirements of the Software against 
functional capabilities of a target system; 

responsive to validating the installation requirements, tra 
versing a set of software installables based on a priority; 

responsive to traversing the set of Software installables, 
identifying a best software installable from the set of 
software installables for installation of the software 
based on installation prerequisites of each Software 
installable in the set of software installables; and 

responsive to identifying the best software installable, 
invoking the best software installable to install the soft 
ware; abstracting installation configuration parameters 
and settings of the Software using at least one software 
resource template, 

wherein the at least one software resource template is hier 
archical; 

realizing the at least one software resource template struc 
ture to a target system structure; and 

creating instances of the Software on the target system 
using the target system structure. 

3. The method of claim 2, wherein the software model 
includes a Software catalog, at least one software module 
representing the metadata, at least one software installable 
representing specific versions of the executable binaries, and 
at least one installation mechanism for installing the at least 
one software installable, wherein the metadata describes 
functions the software performs and what attributes are used 
to install the software. 

4. The method of claim 3, wherein the validating, travers 
ing, and identifying steps are performed by the at least one 
installation mechanism. 

5. The method of claim 3, wherein one of the at least one 
software module is installed by more than one installation 
mechanism, and wherein each installation mechanism of the 
at least one installation mechanism uses a different Software 
installable with a priority. 

6. The method of claim 2, wherein a degree of specificity 
defined for the metadata is different from a degree of speci 
ficity defined for the executable binaries. 

7. The method of claim 2, wherein the at least one software 
resource template comprises a derived and simple parameter, 
wherein values of the derived parameter compose of one or 
more tokens with at least one token derived from another 
parameter, and wherein the simple parameter holds its own 
value. 

8. The method of claim 7, wherein the another parameter is 
from one of a same software resource template and a different 
Software resource template. 

9. The method of claim 7, wherein the at least one software 
resource template comprises a set of parameters, wherein one 
parameter in the set of parameters depends on another param 
eter in the set of parameters, and wherein the another param 
eter is a module on a different data processing system. 

10. The method of claim 2, wherein the realizing step 
comprises: 

consuming the at least one Software resource template 
using user defined workflows; and 

identifying a best software installable to configure the soft 
ware according to the configuration and settings of the at 
least one software resource template. 

11. The method of claim 2, wherein the instances of the 
software includes dependencies between software modules 
that correspond to dependencies between parameters of the at 
least one software resource template. 
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12. The method of claim 2, wherein the target server struc 

ture is unfilled until a user is presented with the target server 
structure during deployment of the software, and wherein the 
user fills in missing values of the target server structure to 
complete an installation of the Software. 

13. The method of claim 2, further comprising: 
responsive to detecting a change to the at least one software 

resource template, creating a new software resource 
template capturing the change. 

14. The method of claim 13, further comprising: 
responsive to a software installation, analyzing a list of 

approved and available patches in a software catalog: 
identifying candidate patches that should be applied to a 

target system from the list of approved and available 
patches; 

comparing the candidate patches with patches installed on 
the target system; 

determining a difference between the candidate patches 
and patches installed; and 

presenting the difference to a user. 
15. The method of claim 13, wherein the server template 

specifies software modules that are part of a default installa 
tion. 

16. The method of claim 2, further comprising: 
responsive to a software installation, comparing Software 

resources deployed on a target system with Software 
resources defined in a server template; 

determining a difference between the software resources 
deployed and the software resources defined; and 

presenting the difference to a user. 
17. The method of claim 16, wherein the software 

resources deployed and the patches installed are determined 
based on a data center model of a data center. 

18. The method of claim 17, wherein the list of approved 
and available patches is defined in a metadata of a Software 
definition and wherein the software definition is recalculated 
if the new patches are approved. 

19. The method of claim 16, wherein the list of approved 
and available patches are approved responsive to an admin 
istrator defining and marking each of the patches in the list as 
approved. 

20. A data processing system comprising: 
a bus; 
a memory connected to the bus, wherein a set of instruc 

tions are located in the memory; and 
a processing unit connected to the bus, wherein the pro 

cessing unit executes the set of instructions to separate 
metadata of a definition of a software from executable 
binaries of the software using a software model, wherein 
the metadata describes functions the software performs 
and what attributes are used to install the software; vali 
date installation requirements of the Software against 
capabilities of a target system; traverse a set of Software 
installables based on a priority responsive to validating 
the installation requirements; identify a best software 
installable from the set of software installables for 
installation of the Software based on installation prereq 
uisites of each software installable in the set of software 
installables responsive to traversing the set of software 
installables; and invoke the best software installable to 
install the software responsive to identifying the best 
software installable. 

21. A computer program product, comprising computer 
executable instructions recorded in a computer recordable 
medium, for enhancing Software catalog manageability, pro 
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viding abstract Software configuration for automation, and 
desired State management, the computer program product 
comprising: 

first instructions for separating metadata of a definition of 
a software from executable binaries of the software 
using a software model, wherein the metadata describes 
functions the software performs and what attributes are 
used to install the software; 

second instructions, responsive to the first instructions, for 
validating installation requirements of the Software 
against capabilities of a target system; 

third instructions, responsive to the second instructions, for 
traversing a set of Software installables based on a pri 
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ority responsive to validating the installation require 
ments; 

fourth instructions, responsive to the third instructions, for 
identifying a best software installable from the set of 
software installables for installation of the software 
based on installation prerequisites of each Software 
installable in the set of software installables; and 

fifth instructions for invoking the best software installable 
to install the software responsive to identifying the best 
software installable. 


